Electrophysiological characteristics and morphological properties of dentate granule--and CA3 pyramidal cells in slices cut from neonatally irradiated rats.
Neonatal irradiation reduces the dentate granule cells by 60-80%, and consequently the mossy fiber projection toward the CA3 and hilar areas decreases. The number of hilar cells diminishes. Thorny excrescences on the dendrites of the CA3 pyramidal cells get smaller both in number (from 20-30 per neuron in normal to 1-6 per neuron after irradiation) and in size. In spite of these morphological changes functional efficacy of the mossy-fiber projection to CA3 pyramidal cells remains sufficient to generate monosynaptic action potentials when stimulated electrically. Inhibitory circuits activated by mossy fiber volleys seem to be unaffected by irradiation. Main biophysical properties of CA3 pyramidal and surviving granule cells remain within the normal range. Further work should determine if efficacy of the mossy fiber projection increases to compensate for the substantial decrease of presynaptic input, or the power of transmission far exceeds the level needed to fire postsynaptic cells in normal rats.